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[Problems to be Solved by the Invention] 

While conveying electricity , on basis of satisfactory electrical 
conductivity and thermal conductivity which are a 
characteristic of graphite sheet , heat release it does, offer the 
metal - graphite sheet composite and electronic equipment 
which it does securely and easily and ispossible . 

[Means to Solve the Problems] 

Connecting to thermal in heat emitting body 50, with metal - 
graphite sheet composite 60 in order the heat release to do 
heat where heat emitting body 50 occurs, being arranged in 
the graphite sheet 70, and heat emitting body 50 which are 
connected to thermal vis-a-vis the heat emitting body 50 
absorbing electromagnetic wave where heat emitting body 50 
occurs, electromagnetic wave absorbent 75 whichpossesses 
filler of heat discharge property in order is connected by 
thermal vis-a-vis graphite sheet 70, to transmit heat of heat 
emitting body and. It has thermal connection portion 74 which 
connects metal foil 71 to thermal vis-a-vis thethermal 
discharge object portion 61 in order to discharge heat of heat 
emitting body 50 which conducts via metal foil 71 and 
graphite sheet 70 which are arranged in the portion of graphite 
sheet 70. 

[selected drawing ] 
Figure 4 
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[CIaim(s)] 
[Claim 1] 

Connecting to thermal in heat emitting body , with metal - 
graphite sheet composite in order the heat release to do heat 
where aforementioned heat emitting body occurs, 
beingarranged in graphite sheet , and aforementioned heat 
emitting body which areconnected to thermal vis-a-vis 
aforementioned heat emitting body absorbing electromagnetic 
wave where aforementioned heat emitting body occurs, we 
are coimected by thermal vis-a-vis aforementioned graphite 
sheet , metal - graphite sheet composite . which makes 
thermal connection portion which connects aforementioned 
metal foil to thermal vis-a-vis thermal discharge object 
portion in order todischarge heat of aforementioned heat 
emitting body which conducts via the metal foil and 
aforementioned graphite sheet which are arranged in portion 
of electromagnetic wave absorbent and aforementioned 
graphite sheet which possess filler of the heat discharge 
property in order to transmit heat of aforementioned heat 
emitting body , and,it has and feature 

[Claim 2] 

As for aforementioned electromagnetic wave absorbent , 
metal - graphite sheet composite . which is stated in the Claim 
1 which has been covered aforementioned heat emitting body 
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[Claim 3] 

Between aforementioned heat emitting body and 
aforementioned graphite sheet ,furthermore metal - graphite 
sheet con^site . which is stated in Claim 1 where heat 
release spacer isarranged 

[Claim 4] 

As for aforementioned thermal connection portion with 
threads of metallic , as foraforementioned thermal discharge 
object portion with conductor portion of the circuit board , 
metal - graphite sheet composite . which is stated in Claim 1 
where aforementioned threads has locked portion of 
aforementioned metal foil and theaforementioned graphite 
sheet on aforementioned conductor portion side 

[Claims] 

Connecting to thermal in heat emitting body , with electronic 
equipment which possesses metal - graphite sheet composite 
in order heat release to do heat where aforementioned heat 
emitting body occurs, being arranged in graphite sheet , and 
aforementioned heat emitting body which are connected to 
thermal vis-a-vis aforementioned heat emitting body 
absorbing electromagnetic wave where aforementioned heat 
emitting body occurs, weare connected by thermal vis-a-vis 
aforementioned graphite sheet , electronic equipment . which 
makes thermal connection portion which connects 
aforementioned metal foil to thermal vis-a-vis thermal 
discharge object portion in order todischarge heat of 
aforementioned heat emitting body which conducts via the 
metal foil and aforementioned graphite sheet which are 
arranged in portion of electromagnetic wave absorbent and 
aforementioned graphite sheet which possess filler of the heat 
discharge property in order to transmit heat of aforementioned 
heat emitting body , and,it has and feature 

[Claim 6] 

As for aforementioned electromagnetic wave absorbent , 
electronic equipment . which is stated in the Claim 5 which 
has been covered aforementioned heat emitting body 

[Claim 7] 

Between aforementioned heat emitting body and 
aforementioned graphite sheet ,furthermore electronic 
equipment . which is stated in Claim 5 where heat release 
spacer isarranged 

[Claim 8] 

As for aforementioned thermal connection portion with 
threads of metallic , as foraforementioned thermal discharge 
object portion with conductor portion of the circuit board , 
electronic equipment . which is stated in Claim 5 where 
aforementioned threads has locked portion of aforementioned 
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metal foil and theaforementioned graphite sheet on 
aforementioned conductor portion side 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention, connecting to thermal in heat emitting body , 
heat where the heat emitting body occurs is something 
regarding metal - graphite sheet composite in order to conduct 
and electronic equipment which possesses metal - graphite 
sheet composite . 

[0002] 

[Prior Art] 

Usually, copper and aluminum or other metallic material are 
used as material of thermal conductivity . 

These material are used widely with sufficient function at 
time of conventional using. 

But, because as for metallic material not to be a flexible hard, 
you cannot avoidoccurrence of heat which is large to 
localized , with current supply lead wire arriving at bottom 
provide heat release and are not possible .mechanism of heat 
release mechanism of current supply it is necessary toinstall 
separately. 

Because of this at time of compilation and use of the 
electronic element it has become large interference. 

Concretely, glueing surface which is close to active layer of 
the for example semiconductor laser chip to small piece of 
crystalline substance where thermal conductivity such as 
silicon or berylium oxide , silicon carbide , diamond is good 
relatively, you say that (this structure is called so-called 
submount . ), it will improve the heat release , it is done . 

[0003] 

Furthermore, when high output operation is necessary in 
semiconductor laser chip , also etcattaching active layer side 
of semiconductor laser chip to cooled side of [peruchie ] 
element , inorder to cool efficiently is done actually. 

carbonaceous material is used as light weight heat resistance 
material or as high strength material , as various structural 
material . 

As for graphite which carbon atom connects to net mesh 
condition of 6 square in carbon material a this way, 
application as heat release * electric heating material which 
utilizesthat high thermal conductivity wide has made wax . 
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[0004] 

Especially, graphite of sheet makes those of large surface area 
easily, as it is possible , because it has been rich to the 
softening quite with high thermal conductivity , it is used for 
place where the heat conductor and [hiitosupuieddaa ] are 
needed as material for heat transmission . 

this graphite sheet , because it has relatively high electrical 
conductivity , can become also shielding noaterial of 
electromagnetic wave noise . 

However, when because of heat release from for example LSI 
(large scale integrated circuit ) chip whichbecomes also 
electromagnetic wave noise source, pastes graphite sheet in 
this chip , directlyconnects heatsink to this chip , as for 
graphite sheet is a possibility which the heat transmission 
material furthermore becomes noise propagation material. 

[0005] 

In addition but, electromagnetic wave noise can be absorbed 
by pasting electromagnetic wave absorbent material in the 
heat emitting body „ because thermal conductivity of 
electromagnetic wave absorbent material , it is low by 
conq>arison with heat release spacer of silicone rubber type 
where alumina and silicon carbide or other thermal 
conductivity ceramic and ceramic or other filler arecontained, 
there was a problem that heat is confined to heat emitting 
body and electromagnetic wave absorbent material . 

[0006] 

[Problems to be Solved by the Invention] 

When metal foil or other material where electrical 
conductivity is large it uses, as shielding material it 
isnecessary to connect shield to ground (GND) with soldering 
and the screw or other method . 

On one hand, as for graphite sheet , softening as for 
possessing and the thermal conductivity * electrical 
conductivity it is large together, but from fact that surface is 
verylacking in reactivity , vis-a-vis graphite sheet as for 
soldering or other operation it isdifiBcult generally. 

In addition screw trying to do graphite sheet directly, because 
the intensity of graphite sheet itself is weak, graphite sheet is 
easy to do breakage . 

When utilizing merit of graphite sheet that actually like above 
tfaepoint, has heat conduction aiid electrical conductivity 
which are siqierior, it had becomelarge problem . 

[0007] 

So far, structure which laminates metal thin film in graphite 
sheet is explainedto for exanq)le Japan Unexamined Patent 
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Publication Hei 10- 330177disclosure . 

But, as for metal thin film , because direct deposition it is 
made on graphite sheet by vacuum vapor deposition , sputter 
vapor deposition , or plating , with thin film , intensity is quite 
low in the screw etc. 

In addition, boring hole through graphite sheet with laser 
machining .becoming fixed laminating support member of 
one , graphite cladding structural material whichbecomes is 
proposed to Japan Unexamined Patent Publication Hei 8- 
267647disclosure . 

However, with this technique intensity of graphite sheet is 
increased, althoughit is possible , labor on process is required, 
but therewas a difficulty tiiat catches. 

Then while this invention cancelling above-mentioned 
problem , conveying electricity on basis of satisfactory 
electrical conductivity and thermal conductivity whichare a 
characteristic of graphite sheet , heat release it does, metal - 
graphite sheet composite and electronic equipment which it 
does securely and easily and is possible areoffercd have made 
objective . 

[0008] 

[Means to Solve the Problems] 

Invention of Claim 1 , connecting to thermal in heat emitting 
body and with metal - graphite sheet composite in order heat 
release to do heat where aforementioned heat emitting body 
occurs, being arranged in graphite sheet , and aforementioned 
heat emitting body which are connected to thermal vis-a-vis 
aforementioned heat emitting body absorbing electromagnetic 
wave where aforementioned heat emitting body occurs, 
isconnected by thermal vis-a-vis aforementioned graphite 
sheet , thermal connection portion which connects 
aforementioned metal foil to thermal vis-a-vis thermal 
discharge object portion in order to discharge heatof 
aforementioned heat emitting body which conducts via metal 
foil and theaforementioned graphite sheet which are arranged 
in portion of electromagnetic wave absorbent 
andaforementioned graphite sheet which possess filler of heat 
discharge property in orderto transmitting heat of 
aforementioned heat emitting body , and, It is a metal - 
graphite sheet composite which it has and makes feature. 

[0009] 

With Claim 1 , as for graphite sheet , it is connected to 
thermal vis-a-vis heat emitting body . 

electromagnetic wave absorbent , being arranged in heat 
emitting body , absorbing electromagnetic wave where the 
heat emitting body occurs, is connected to thermal vis-a-vis 
graphite sheet . 
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this electromagnetic wave absorbent has had jfiller of heat 
discharge property in order to transmit heatof heat emitting 
body. 

metal foil is arranged in portion of graphite sheet . 

thermal connection portion is something in order to connect 
metal foil to thermal vis-a-vis thermal discharge object 
portion in order to discharge heatof heat emitting body which 
conducts via graphite sheet . 

Because of this, heat where heat emitting body occurs is 
conveyed to the thermal connection portion via 
electromagnetic wave absorbent and graphite sheet and metal 
foil. 

As for thermal connection portion this it can discharge heat 
which isconveyed, vis-a-vis thermal discharge object portion . 

Therefore, heat of heat emitting body it conveys to graphite 
sheet , not to beconfmed into heat emitting body and 
electromagnetic wave absorbent , it is possible . 

Therefore, as for heat where heat emitting body occurs, it 
conveys to the metal foil , making use of satis&ctory thermal 
conductivity which is a characteristic of the graphite sheet and 
function which conveys heat of electromagnetic wave 
absorbent it ispossible , it can discharge heat of heat emitting 
body which isconveyed to metal foil securely and simply 
vis-a-vis thermaldischarge object portion via thermal 
connection portion . 

Because electromagnetic wave absorbent can absorb 
electromagnetic wave where heat emitting body occurs, the 
this electromagnetic wave being transmitted, along graphite 
sheet effect is produced on theother electronic element or 
other portion , it is gone . 

[0010] 

As for invention of Claim 2 , as for aforementioned 
electromagnetic wave absorbent , dieaforementioned heat 
emitting body has been covered in metal - gr^bite sheet 
composite which is stated in Claim 1 . 

[001 1 ] 

As for invention of Claim 3 , furthermore heat release spacer 
is arrangedbetween aforementioned heat emitting body and 
aforementioned graphite sheet in the metal - graphite sheet 
conqwsite which is stated in Claim 1 . 

[0012] 

As for invention of Claim 4 , as for aforementioned thermal 
connection portion with threads of metallic , as for 
aforementioned thermal discharge object portion with 
conductor portion of circuit board , aforenoentioned threads 
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has locked portion of aforementioned metal foil and 
aforementioned graphite sheet onaforementioned conductor 
portion side in metal - graphite sheet composite which is . 
stated in Claim 1 . 

[0013] 

Because with Claim 4 , threads of metallic which is a thermal 
connection portion , haslocked portion of metal foil and 
graphite sheet vis-a-vis conductor portion of the circuit 
board , assuming, that electromagnetic wave where heat 
emitting body occurs temporarily in graphite sheet was 
transmitted it lets escape this electromagnetic wave securely 
on conductor portion side of circuit board via threads of 
metallic , it is possible . 

[0014] 

Invention of Claim 5 , connecting to thermal in heat emitting 

body and with electronic equipment which possesses metal - 
graphite sheet composite in order heat release to do heatwhere 
aforementioned heat emitting body occurs, being arranged in 
graphite sheet ,and aforementioned heat emitting body which 
are connected to thermal vis-a-vis aforementioned heat 
emitting body absorbing electromagnetic wave where 
theaforementioned heat emitting body occurs, is connected by 
thermal vis-a-vis theaforementioned graphite sheet , thermal 
connection portion which connects aforementioned metal foil 
to thermal vis-a-vis thermal discharge object portion in order 
to discharge heatof aforementioned heat emitting body which 
conducts via metal foil and theaforementioned graphite sheet . 
which are arranged in portion of electromagnetic wave 
absorbent andaforementioned graphite sheet which possess 
filler of heat discharge property in orderto transmitting heat of 
aforementioned heat emitting body , and. It is a electronic 
equipment which it has and makes feature. 

[0015] 

With Claim 5 , as for graphite sheet , it is connected to 
thermal vis-a-vis heat emitting body . 

electromagnetic wave absorbent , being arranged in heat 
emitting body , absorbing electromagnetic wave where the 
heat emitting body occurs, is connected to thermal vis-a-vis 
graphite sheet . 

this electromagnetic wave absorbent has had filler of heat 
discharge property in order to transmit heatof heat emitting 
body. 

metal foil is arranged in portion of graphite sheet . 



thermal connection portion is something in order to connect 
metal foil to thermal vis-a-vis thermal discharge object 
portion in order to discharge heatof heat emitting body which 
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conducts via graphite sheet . 

Because of this, heat where heat emitting body occurs is 
conveyed to the thermal connection portion via 
electromagnetic wave absorbent and graphite sheet and metal 
foil . 

As for thermal connection portion this it can discharge heat 
which isconveyed, vis-a-vis thermal discharge object portion . 

Therefore, heat of heat emitting body it conveys to graphite 
sheet , not to beconfmed into heat emitting body and 
electromagnetic wave absorbent , it is possible . 

Therefore, as for heat where heat emitting body occurs, it 
conveys to the metal foil , making use of satisfactory thermal 
conductivity which is a characteristic of the graphite sheet and 
function which conveys heat of electromagnetic wave 
absorbent it ispossible , it can discharge heat of heat emitting 
body which isconveyed to metal foil securely and simply 
vis-a-vis thermaldischarge object portion via thermal ' * ■ ' 
connection portion . 

Because electromagnetic wave absorbent can absorb 
electromagnetic wave where heat emitting body occurs, the 
this electromagnetic wave being transmitted, along graphite 
sheet effect is produced on theother electronic element or 
other portion , it is gone . 

[0016] 

As for invention of Claim 6 , as for aforementioned 
electromagnetic wave absorbent , theaforementioned heat 
emitting body has been covered in electronic equipment 
which is stated in Claim 5 . 

[0017] 

As for invention of Claim 7, furthermore heat release spacer 
is arrangedbetween aforementioned heat emitting body and 
aforementioned graphite sheet in the electronic equipment 
which is stated in Claim 5 . 

[0018] 

As for invention of Claim 8, as for aforementioned thermal 
connection portion with threads of metallic , as for 
aforementioned thermal discharge object portion with 
conductor portion of circuit board , aforementioned threads 
has locked portion of aforementioned metal foil and 
aforementioned graphite sheet onaforementioned conductor 
portion side in electronic equipment which is stated in Claim 
5. 

[0019] 

Because with Claim 8, threads of metallic which is a thermal 
connection portion , haslocked portion of metal foil and 
graphite sheet vis-a-vis conductor portion of the circuit 
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board , assuming, that electromagnetic wave where heat 
emitting body occurs temporariiy in graphite sheet was 
transmitted it lets escq)e this electromagnetic wave securely 
on conductor portion side of circuit board via threads of 
metallic , it is possible . 

[0020] 

[Embodiment of the Invention] 

Below, preferred embodiment of this mvention is explained in 
detail on basis of attached figure . 

Furthermore, because embodiment which is expressed below 
is preferred embodiment of this invention , desirable various 
limitation is attached in technically , butif range of this 
mvention is not statement of effect which limits theespecially 
diis invention at time of explaining below, it is not 
somethingwhich is limited to these sh^e . 

[0021] 

Figure 1 has shown embodiment where electronic equipment 
which possesses the metal - graphite sheet composite of this 

invention is desirable. 

electronic equipment 10 which is shown in Figure 1 is 
so-called portable information terminal (PDA) as one 
example . 

this electronic equipment 10 has had chassis 12 and display 
14. 

Figure 2 furthermore has shown electronic equipment 10 of 
Figure 1 in detail. 

electronic equipment 10 of Figure 1 has had key 26,28 in 
order to show jack 27, other function in order to connect ear 
Hong of volume adjustment section 24, outside of chassis 12, 
display 14, iiq)ut device 20, and power key 22, audio . 

[0022] 

input device 20 of Figure 1 is something in order to give 
co-ordinate data of the pointer P by feet that it operates with 
finger F of site , for example hand H of operator (user ). 

Finger F with example of Figure 1 has used index finger , but 
it does notcare of course even with other finger not just this. 

With Figure 2 , one example of information 40 which is 
indicated in display screen 30 of Figure 1 is indicated. 

As shown in Figure 1 and Figure 2 , pointer P is indicated in 
the display screen 30. 

this pointer P is pointer of arrow shape. 

[0023] 
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As shown in Figure 2 , in other than pointer P, infonnation 40 
and the key 44,46,48 etc in order to execute various functions 
are indicated in the display screen 30 of di^lay 14. 

key 42 is key in order to indicate keyboard in display screen 
30. 

key 44 is key which is used for searching infonnation . 

key 46 indicates menu is key in order to do in the display 
screen 30. 

It is a key where key 48 changes for example indication to 
English indication or Japanese indication and is possible . 

It can operate these key 42,44,46,48 with finger F by fact that 
touch itdoes. 

[0024] 

chassis 12 of Figive 2 h^ had ) st portion 12 A and 2 nd 
portion 12 B. . . 

Also upper chassis portion calls 1 st portion 12 A, also lower 
chassis portion calls 2 nd portion 12 B. 

1 st portion 12 A and 2 nd portion 12 B among those form 
space by piling up. 

display 14 and circuit board etc are accommodated in this 

space . 

chassis 12 is made ABS which is a for example plastic 
(acrylonitrile butadiene styrene ), PC (polycarbonate ), the PC 
+ ABS (polycarbonate + acrylonitrile butadiene styrene ),. 
PBT (polybutylene terephthalate ), PPS (polyphenylene 
sulfide ), by modified PPE ( [porifechireneeteru ] ) etc. 



As shown in Figure 1 , circuit board 200 is acconunodated in 
chassis 12. 

this circuit board 200 has installed display driver circuit in 
order to drive for example display 14 and the circuit etc in 
order to achieve function of input device 20. 

[0025] 

Figure 3 has shown portion of circuit board 200 which is 
shown in the Figure 1 , CPU in order to control drive of 
display 14 as the one example of heating element , (central 
processing unit ) 50 is installed in this circuit board 200. 

Heat which occurs when operating of this CPU SO has 
become structure «4iich can be discharged to outside due to 
metal - graphite sheet composite 60. 
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ground (GND) 61 is formed on circuit board 200. 

this ground 61 is conductor portion (conductor pattern ) which 
was formed on circuit board 200. 

this ground 6 1 and metal - graphite sheet composite 60 heat 
release device (Even cooling apparatus you call ) 
configuration have done 62. 

[0026] 

Concerning metal - graphite sheet composite 60, while 
referring to Figure 3 ~Figure 5 , you explain. 

metal - graphite sheet composite 60, graphite sheet 70 and 
metal foil 71 and laminate material 73 and thermal connection 
portion 74 and,and has had electromagnetic wave absorbent 
75. 

As for graphite sheet 70, being something where kind of 
carbon which isshown in Figure 6 takes layered structure , 
thermal conductivity of in-plane of the sheet is higher than 
1000 W/mK and copper and aluminum or other metal from 
the for example 400, at same time density 1 
g/cm<SP>3</SP> extent is light material . 

It is a material which has simultaneously high electrical 
conductivity . 

Heat is transmitted is possible efficiently this gr^hite sheet 
70 as the heat conductor by using. 

this graphite sheet 70, has had kind of configuration which 
heat release it can do in the both of in-plane direction which is 
shown in direction, namely Figure 6 of coupling sur&ce of 
carbon atom mainly. 

As for this graphite sheet 70, it is easy to convey heat 
alongside arrow Rdirection in Figure 4 . 

[0027] 

As shown in Figure 4 , central portion 70 A of graphite sheet 
70 dirough electromagnetic wave absorbent 75,vis-a-vis 
aspect 50 A of CPU 50 which even heat emitting body or the 
heating element is said, is connected to thermal . 

this electromagnetic wave absorbent 75 heat where CPU 50 
occurs when operating, is somethingwhich has possessed 
filler of heat discharge property in order to transmit to 
graphite sheet 70 side efiBciently. 

Furthermore this electromagnetic wave absorbent 75 
absorbing electromagnetic wave where CPU 50 occurs, 
isconnected to thermal vis-a-vis central portion 70 A of 
graphite sheet 70. 

[0028] 
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As for end 70 B of both of graphite sheet 70, there is a 
position of ground 61 side of circuit board 200. 

this ground 61 is suitable to thermal discharge object portion . 



Via this ground 61, heat where CPU SO occurs can discharge 
heat to chassis 12 of electronic equipment 10 of Figure 1 or 
outside of chassis 12. 

graphite sheet 70 has had satis&ctory electrical conductivity 
and thermal conductivity . 

[0029] 

metal foil 71 which is shown in Figure 3 and Figure 4 can use 
thesatisfactory electrical conductivity and metal , for example 
copper and aluminum or other general metal which possess 
the thermal conductivity . 

soldering or other job becomes possible by using general 
' metal a this way as the metal foil 7 1 . ' ■ 

this metal foil 71 in order in 2 end 70 B of graphite sheet 70 
to wrap respectively in sandwich , is arranged. 

[0030] 

metal foil 71 has had protrusion 81 of plurality in preferably 
inside. 

this protrusion 81, X direction, and X direction of Figure 4 
being verticaland is arranged into for example matrix state 
into paper surface alonpide perpendicular Ydirection. 

cross section shape in Figure 4 of for example protrusion 81 
almost is rectangle shape or square . 

metal foil 71 occasion where it glues vis-a-vis graphite sheet 
70, adhesion area and heat conduction from metal foil 71 for 
graphite sheet 70 sur&ce area in order to do,when there is not 
a protrusion 81, comparing, greatly it can expand byfonning 
protrusion 81 of plural a this way in metal foil 71. 



Now, thermal conductivity of metal foil 71 and graphite sheet 
70 it can improve. 

this way metal foil 71 grq>hite sheet 70 is arranged at least in 
portion ,but this metal foil 71 with to provide not just end 70 
B of graphite sheet 70 furthermore vis-a-vis wide portion it 
does not care of course. 

[0031] 

laminate material 73 is polymer sheet which laminates 
graphite sheet 70. 
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this laminate material 73 is laminated in order to close over 
essentially all surfaces of graphite sheet 70 among stack body 
of metal foil 71 and graphite sheet 70 bitterly. 

Because of this, laminate material 73 maintains intensity of 
metal - graphite sheet composite 60, not onlyit being 
possible , laminate material 73 prevents so-called powder 
drop out (Falling of powder ) which itoccurs from graphite 
sheet 70, there is a large merit that it is possible. 

[0032] 

Furthermore this laminate material 73 can guarantee electrical 
insulating from outside for the graphite sheet 70 and metal 
foil 71. 

this laminate material 73, laminating graphite sheet 70 and 
metal foil 71, from feet that youhave surrounded, prevents 
shunt with unnecessary portion , there is also a merit that heat 
which has been conveyed with graphite sheet 70 and'the nrtetal 
foil 71, tries not to escape vis-a-vis electronic element which 
is vuhierable toother site , for example heat which is 
vulnerable to heat inside chassis 12 which is shown in Figure 
1 . 

It makes this laminate material 73, PET (polyethylene 
terephthalate ) and with poly vinyl chloride , polyimide etc 
and, silicon etc with polymer sheet , as this polymer it is 
possible , but it is notsomething which is limited to this. 

[0033] 

Above-mentioned way it has glued stack body of graphite 
sheet 70 and the laminate material 73 and metal foil 71, 
making use of double-sided tape which possesses adhesive , 
for example electrical conductivity which possesses electrical 
conductivity . 

Because of this, holding down thermal and electrical 
resistance between the graphite sheet 70 and metal foil 71 
small, graphite sheet 70 and metal foil 71 with thesatisfectory 
state it can glue and to mechanical in thermal . 

In addition, thickness of laminate material 73 with 10;mu m 
-IOO;mu m extent , through electromagnetic wave absorbent 
75 from extent and CPU 50 where laminate material 73 is 
thin, is easyto transmit heat to graphite sheet 70, but when 
antistatic measure of kV order level isnecessary, it can use 
polymer sheet of thickness of 50;mu m -100;mu m extent as 
laminate material 73. 

[0034] 

Furthermore, protrusion 81 of metal foil 71 continuity 
between bite , graphite sheet 70 and metal foil 71 is acquired 
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easily to gr^hite sheet 70 by inserting with metal foil 71 
where you can attach protrusion 81 vis-a-vis graphite sheet 70 
which is laminated. 

As for shape of this protrusion 81, like Figure 3 end you can 
adopt round and cone , triagonal pyramid or other various 
ones, but especially it has become pointed, it isdesirable . 

[0035] 

You explain concerning thermal connection portion 74 M^ich 
is shown in Figure 3 and the Figure 4 . 

this thermal connection portion 74 can adopt those of threads 
shape which is shown in for example rod and Figure 3 and 
Figure 4. 

Adopts threads of metallic which possesses for example 
thermal conductivity beable to do thermal connection portion 
74, it is made by for example copper and aluminum etc. 

metal foil 71 and graphite sheet 70 and ground 61 you 
connect this thermal connection portion 74, to the thermal and 
mechanical . 

[0036] 

Expanding vicinity of thermal connection portion 74 of Figure 
4 , it has shown Figure S . 

thermal connection portion 74, with threads of metallic , has 
had head portion 74 A and the male screw part 74 B. 

head portion 74 A is portion which pressure bonding is done 
vis-a-vis exterior surface of metal foil 71. 

male screw part 74 P, passing by hole 71 A of metal, foil 71, 
hole 73 A oflaminating, and hole 61 A of ground 61, is 
screwed in to the female screw part 200 A of circuit board 

200. 

Now, thermal connection portion 74 metal foil 71, laminating 
it can lock stack body of 73 and the graphite sheet 70 securely 
in mechanical and thermal vis-a-vis circuit board 200 side. 



By &ct that structure a this way is adopted, you connect to the 
thermal and mechanical it can do thermal connection portion 
74, easily from on the metal foil 71 which has been exposed 
vis-a-vis ground 61. 

[0037] 

When CPU SO operates, as heat occurs, electromagnetic wave 
it occurs as the noise . 

this electromagnetic wave noise is absorbed from CPU SO by 
electromagnetic wave absorbent 7S. 

But if there is a electromagnetic wave noise which is not 
absorbed with electromagnetic wave absorbent 7S, it 
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istransmitted via graphite sheet 70, graphite sheet 70 is a 
possibility which becomes the antenna of noise . 

But, graphite sheet 70 is connected to thermal and electrical 
making use of thermal connection portion 74 with metal foil 
71 vis-a-vis ground 61. 

From now on, temporarily, this electromagnetic wave noise 
graphite sheet 70 assuming, that it wastransmitted 
temporarily, lets escape secwely and easily on ground 61 
side, there is a merit that it is possible . 

[0038] 

Above-mentioned way CPU 50 >»^ich is a heat emitting 
body , as heat isgenerated, are times when it becomes source 
of electromagnetic wave noise . 

When CPU 50 is connected to gr^hite sheet 70 and unshown 
heatsink etc which are a heat conductor , there is a possibility 
where graphite sheet 70^^c becomes antenna of the noise . 

Because of that while we to use electromagnetic wave 
absorbant sheet which can give heat release function as 
electromagnetic wave absorbent 75, this electromagnetic 
wave absorbent 75 holding down occurrence of the noise of 
CPU 50, it has possessed capacity which furthermoreconveys 
heat from CPU 50 securely on graphite sheet 70 side and is 
possible. 

[0039] 

Here, you explain concerning electromagnetic wave absorbent 
75. 

electromagnetic wave absorbent 75 is something of 
electromagnetic wave absorbant sheet condition. 

this electromagnetic wave absorbent 75 has had 
electromagnetic wave absorbent material as filler of heat, 
discharge property which isincluded in substrate and this 
substrate of electrical insulating property . 

substrate is for example silicone rubber with electrical 
insulation of rubber and resin or other organic . 

As for electromagnetic wave absorbent material of 
electromagnetic wave absorbent 75, Mefe (2) with spinel type 
ferrite material charge of the public knowledge which has 
composition of O (4) (Me=Ni Zn ,Mn Zn ,Ni Zn Cu ,Mg Mn 
etc), particle diameter among 0.1 - 100;mu m , is filler of 3 
kinds extent where average particle diameter differs. 

electromagnetic wave absorbent 75 has silicone rubber which 
is a substrate . 

In comparison with thermal conductivity of silicone rubber , 
thermal conductivity of Fillite because one order or more it is 
high, inserts ferrite where particle diameter differs, increases 
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content by optimization doing, it is possible, at same time 
thennal conductivity it improves becomespossible. 

[0040] 

When particle diameter of electromagnetic wave absorbent 
material when it is small in comparison with 0.1 ;mu m , 
kneading doing sheet , viscosity becomes too high, the sheet 
properties deteriorates. 

In addition, because with absorbent material permeability 
decreases is, itis not desirable. 

In addition when particle diameter of electromagnetic wave 
absorbent material it is large in comparison withlOO;mu m , 
because on Qpowder drop out ) where particle falls from 
sheet .sheet properties deteriorates it is not desirable. 

[0041] 

In addition, as for electromagnetic wave absorbent material as 
filler-, for example pure Fe , Ni - Fe alloy (permalloy ),Fe • Al 
- si alloy (Sendust ), Fe - si alloy (silicon steel ), Fe - Al alloy 
(alloy ar- palm ), Fe - Co alloy ( [paamenjuuru ] )and from 
any one kind of soft magnetism metal which is chosen from 
electromagnetic stainless steel or the soft magnetism metal of 
plural configuration with flake powder which is done, particle 
diameter with 0.01 - 100;mu m , aspect ratio (diameter 
/thickness ) 5 - 100 volume fill fector 30~65vol% contains flat 
powder which is, in the substrate of rubber , resin or other 
organic insulator , orientation disperses and thickness is good 
evenwith material which was adjusted thickness of option of 
0.05 - 3 mm . 

As for this filler because magnetic loss;mu &apos;&apos; is 
high incomparison with ferrite powder , electromagnetic wave 
absorption diaracteristic improves. 

filler of metallic where thermal conductivity is high 
contributes to also the heat release . 

[0042] 

When particle diameter of filler of electromagnetic wave 
absorbent material when it is small incomparison with 
0.01 ;mu m , kneading doing sheet , viscosity becomes too 
high, sheet properties deteriorates. 

In addition, because with absorbent material permeability 
decreases is, itis not desirable. 

When particle diameter of filler of electromagnetic wave 
absorbent material it is large in comparisoawith 100;mu m , 
because on Opowder drop out ) where particle &lls from the 
sheet , sheet properties deteriorates it is not desirable. 

[0043] 

When aspect ratio of filler of electromagnetic wave absorbent 
material it is small in comparisonwith S, because absorption 
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frequency becomes too high, when it is notdesirable, aspect 
ratio it is large in comparison with 100, in order tomove to 
region where absorption frequency is low, it is notdesirable. 

[0044] 

When volume fill fector of flat powder when it is small in 
comparison with 30 vol% , because absorption performance 
decreases, not to be desirable, volume fill factor itis large in 
comparison with 65 vol% , those where sheet kneading it does 
tobecome difficult, in addition because there is a powder drop 
out , it is notdesirable. 

[0045] 

In addition when thickness it is thin in comparison with 0.05 
mm ,when sheet forming becomes difficult, is not desirable in 
point whereat same time handling becomes difficult, thickness 
is thick incomparison with 3 nmi , it is not desirable in point 
where thosewhere space is guaranteed in equipment side 
become difficult. - - . 

[0046] 

In addition, it buries interstice between electromagnetic wave 
absorbent material , as filler inorder to raise thermal 
conductivity of electromagnetic wave absorbent 75, particle 
diameter ceramic and the surface of alumina and boron 
nitride , silicon nitride , aluminum nitride , silicon carbide or 
other spherical shape or fragmenting shape of 0.01 - 50;mu m 
being insulator , particle diameter which coating is done 
making use of the copper or nickel and aluminum or other 
metal sphere of 0.01 • 5;mu m it is good 

Because when particle diameter when it is small in 
comparison with 0.01 ;mu m , content of ceramic which is 
closed in electromagnetic wave absorbant sheet is less, isnot 
desirable in point which for most part stops coiitributingto 
heat conduction , it is large here in comparison with 50;mu 
m , the sheet becomes hard. Originally it is not desirable in 
point which stops being able tocarry out function as heat 
release spacer where heat emitting body and adhesion are 
goodbecause it is soft. 

[0047] 

Extent and electromagnetic wave absorption characteristic 
where thickness of electromagnetic wave absorbent 75 is 
thick improve,but when you compare with graphite sheet , 
because thermal conductivity is low, heat tobe confined from 
fact that it becomes easy, makes thickness of the preferably 
0.05mm ~2mm extent , it is ideal . 

[0048] 

When it returns to Figure 3 and Figure 4 , coupling surface of 
carbon atom of graphite sheet 70 has become almost in 
parallel to aspect of graphite sheet 70. 
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laminate material 73 in order to prevent powder drop out of 
graphite sheet 70 has laminated inform of Chinese style. 

this laminate material 73 prevents shunt of graphite sheet 70 
with unnecessary portion , there isalso a merit that it is 
possible . 

this graphite sheet 70 carries out role as heat dissipator . 

metal foil 71, above-mentioned way is made by metal 
whichpossesses copper and aluminum or other general 
electrical conductivity and thermal conductivity , but being 
somethingwhere it can decide thickness with objective and 
application , they are30 - 100;mu m in typical . 

[0049] 

Next, you explain concerning action of metal - graphite sheet 
composite 60 which is shown in Figure 3 and Figure 4 . 

When CPU 50 of circuit board 200 operates, CPU'SO ^ 
generates heat and the electromagnetic wave noise . 

Heat of CPU 50, through electromagnetic wave absorbent 75, 
is transmitted to central portion 70 A of graphite sheet 70. 

graphite sheet 70 conveys heat of this CPU 50 to one end 
70side B from central portion 70 Aalongside R direction. 

this heat through protrusion 81 etc, vis-a-vis metal foil 71 as it 
conducts, is conveyed on ground 61 side via thermal 
connection portion 74. 

this heat which is transmitted becomes metal portion in 
chassis 12 of for example Figure 1 and or to be discharged to 
outside of chassis 12 via the ground 61 . 

electromagnetic wave noise is absorbed in electromagnetic 
wave absorbent 75. 

Assiuning, that electromagnetic wave noise which was not 
absorbed was transmitted to the graphite sheet 70 it lets 
escape this noise to ground 61 via metal foil 71 and the 
thermal connection portion 74, it is possible . 

Therefore there are not times when noise gives adverse effect 
to theother circuit . 

[0050] 

Figure 7 has shown another embodiment of this invention . 

With metal - graphite sheet composite 60 of Figure 7 , metal 
foil 71 is provided only vis-a-vis the end 70side B of one side 
of graphite sheet 70. 

And this metal foil 71 and graphite sheet 70 are connected to 
thermal and electrical to ground 61 of circuit board 200 
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making use of thermal connection portion 74. 
[0051] 

heatsink 300 is connected to thermal to end 70 B of another of 
the graphite sheet 70. 

protrusion 301 for heat exchange of several is arranged into 
matrix state into this heatsink 300. 

heat release surface area of heatsink 300 is enlarged, by 
providing protrusion 301 of the this heatsink 300, it is 
possible and if it applies wind W to protrusion 301 of heatsink 
300 fan of for example unshown fan motor by turning, heat 
where CPU 50 occurs compared to heat release is possible 
securely. 

Because other portion of metal - graphite sheet composite 60 
of embodiment of Figure 7 is thesame as portion to which 
metal - graphite sheet composite 60 which is shown in Figure 
3 corresponds, we have decided to use explanation. 

[0052] 

Figure 8 has shown another embodiment of metal - graphite 
sheet composite 60 of this invention . 

metal - graphite sheet composite 60 of embodiment of Figure 
8 is almost same as metal - graphite sheet composite 60 of 
Figure 3 , but point where heat release spacer 330 is added 
differs. 

In order to repeat to electromagnetic wave absorbent 75, it 
arranges this heat release spacer 330. 

But removing electromagnetic wave absorbent 75 not just 
this, just heat release spacer 330 is good arrangingbetween 
central portion 70 A of CPU 50 and graphite sheet 70. 

As for this heat release spacer 330, for example particle 
diameter differs, particle diameter ceramic of alumina and 
boron nitride , silicon nitride , aluminum nitride , silicon 
carbide or other spherical shape or fragmenting shape of 0.01 
- 50;mu m and, surface being insulator , particle diameter 
which coating is done it ismade by rubber of copper or nickel 
of 0.01 - 5;mu m and 1 kind among aluminum or other metal 
sphere or combination and silicone rubber or acrylic type 
Osamu of 2 kinds or more , but this heat release spacer 330 
repeating to electromagnetic wave absorbent body 75, in 
arranging depending. From electromagnetic wave absorbent 
body heat transmission is done efficiently in graphite sheet 
and there isa merit which is possible . 

In addition removing electromagnetic wave absorbent 75, you 
lose thermoresistivity amount of electromagnetic wave 
absorbent by providing heat release spacer 330 and there is a 
merit. 
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[0053] 

Figure 9 and Figure 10 have shown furthermore another 
embodiment of the this invention next. 

As shown in Figure 9 , on top of CPU 50 is put metal - 
graphite sheet conqiosite 60. 

metal foil 71 is arranged respectively in four comers location 
of this metal - gnq)hite sheet composite 60. 

Namely four comers amount of graphite sheet 70 of metal - 
graphite sheet composite 60, with state whichwas put between 
to sandwich by metal foil 71, is locked to thermal and 
mechanical furthermore with thermal connection portion 74 
vis4-vis ground 61 . 

[0054] 

CPU 50, to cover metal - graphite sheet composite 60 
completely, it puts;but as shown in the Figure 10 , it 
overhangs CPU 50, with electromagnetic wave absorbent 75. 

metal - graphite sheet composite 60 which description above 
is done, to on this electromagnetic wave absorbent 75 
furthermore has overhung. 

four comers of metal - graphite sheet composite 60, is locked 
to thermal and mechanical with the thermal connection 
portion 74 which is a threads of metallic vis-a-vis ground 61 
of circuit board 200. 

electromagnetic wave absorbent 75 is sheet of thickness of 1 
mm as one example where the for example feirite is added. 

graphite sheet 70 at same time insulating is done with 
laminate material 73 making useof adhesive layer of thermal 
conductivity . 

metal - graphite sheet composite 60 which includes this 
graphite sheet 70 conforming behavior is good with such as 
CPU 50 vis-a-vis unevenness and sticking is possible because, 
it canlock metal - graphite sheet con^osite 60 securely 
regarding four comers . 

Assuming, that became temporarily adhesion strength of 
adhesive layer of graphite sheet 70 weak, four comers of 
metal - graphite sheet composite 60 are not times when this 
metal - graphite sheet conqjosite 60 comes ofiEfrom surface of - 
circuit board 200 because screw it is done. 

[0055] 

With metal - graphite sheet composite 60 of this invention , 
we have glued with adhesiveness where the graphite sheet 70 
and metal foil 71 are satisfactory, and from fact that metal foil 
71a this way is provided, we take ground of CPU 50 which is 
a heating element , when it is possible , simultaneously, heat 
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where the CPU 50 occurs can be discharged. 
[0056] 

Furthermore, it can connect to electrical easily securely in 
such asbecause thermal connection portion 74 and as for 
metal foil 71 also both is metal .soldering. 

By providing protrusion 81 vis-a-vis metal foil 71, you can 
connect to the electrical , mechanical and thermal this 
protrusion to eat vis-a-vis graphite sheet 70. 

[0057] 

By way, electronic equipment which possesses metal - 
graphite sheet composite of this invention for example 
portable telephone and is something to which include also 
electronic equipment of portable type computer or otherare a 
information-related equipment 6f other types not just portable 
information terminal (PDA) which isillustrated, types . 

[0058] 

[Effects of the Invention] 

As above explained, while conveying electricity , according to 
this invention ,on basis of satisfactory electrical conductivity 
and thermal conductivity which are a characteristic of 
graphite sheet , heat release it does, it does securely and 
easily,it is possible . 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

oblique view . which shows one example of electronic 
equipment which possesses metal - graphite sheet composite 
of this invention 

[Figure 2] 

Expanding electronic equipment of Figure 1 , oblique view . 
which it shows 

[Figures] 

oblique view . which shows metal - graphite sheet composite 
which is installed in circuit board of the electronic equipment 

[Figure 4] 

side view . which possesses cross section of metal - graphite 
sheet composite of Figure 3 

[Figure 5] 

Expanding portion of metal - graphite sheet conq>osite of 
Figure 4 , figure whichshows. 

[Figure 6] 
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Figure which shows example of layered structure of graphite 

sheet . 

[Figure 7] 

Figure which shows another embodiment^of metal - graphite 
sheet composite of this invention . 

[Figure 8] 

Figure which shows furthermore another embodiment of 
metal - graphite sheet composite of the this invention . 

[Figure 9] 

Figure which shows furthermore another embodiment of 
metal - graphite sheet composite of the this invention . 

[Figure 10] 

Figure which shows cross section structure example in 
embodiment of Figure 9 . , 

[Explanation of Symbols in Drawings] 

CPU (heat emitting body ft'St^l^ heating element (Done 
example ) 

metal -graphite sheet composite 
75 

electromagnetic wave absorbent 
74 

thermal connection portion 
73 

laminate material 
71 

metal foil 
70 

graphite sheet 
62 

heat release device 
61 

ground (Thermal discharge object portion ) 
60 

metal -graphite sheet composite 
50 

metal -graphite sheet composite 
200 
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circuit board 
10 

electronic equipment 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

oblique view , which shows one example of electronic 
equipment which possesses metal - graphite sheet composite 
of this invention 

[Figure 2] 

Expanding electronic equipment of Figure 1 , oblique view . 
which it shows 

[Figure 3] 

oblique view . which shows metal - graphite sheet composite 
which is installed in circuit board of the electronic equipment 

[Figure 4] 

side view . which possesses cross section of metal - graphite 
sheet composite of Figure 3 

[Figure 5] 

Expanding portion of metal - graphite sheet composite of 
Figure 4 , figure whichshows. 

[Figure 6] 

Figure which shows example of layered structure of graphite 
sheet . 

[Figure 7] 

Figure which shows another embodiment of metal - graphite 
sheet composite of this invention . 

[Figure 8] 

Figure which shows furthermore another embodiment of 
metal - graphite sheet composite of the this invention . 

[Figure 9] 

Figure which shows furthermore another embodiment of 
metal - graphite sheet composite of the this invention . 

[Figure 10] 

Figure which shows cross section structure example in 
embodiment of Figure 9 . 

[Explanation of Symbols in Drawings] 

CPU (heat emitting body fc-Sl^lS heating element ©one 
exanq)le) 

metal -graphite sheet composite 
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[Figure 2] 



C0 3] [Figure 3] 



Page 29 Paterra® InstantMT® Machine Translation (US. Pat. Ser. No. 6,490,548; Pat Pending Ser. No. 10/367,296) 



JP200402306SA 



2004-01-22 




Page 30 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat Pending Ser. No. 10/367,296) 



JP2004023065A 



2004-01-22 




5] [Figure 5] 
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[Figure 9) 



[ia 10] [Figure 10} 
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